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These axes are called the principal axes of stress and the constants AI, BU Cl3 are the principal flexure and torsion rigidities.
In what follows it will generally be assumed that the tangent to the central line at P is one principal axis of stress at P ; this is of course the axis of torsion. If also the constants of rigidity for the other two principal axes are equal, we have
where the suffixes have been dropped as being no longer required. The expression for the work is not complete if the rod is extensible, for we have not yet taken account of the extension or stretching, of the element PP/ of the rod. This additional term is given in Vol. I. on the supposition that the tension obeys Hooke's law. It will not be required in the problems considered in this chapter.
54. Helical twisted rods. A uniform thin rod, naturally straight, whose principal stress axes at any point are the central line and any two perpendicular axes, is bent into the form of a helix of given angle and receives at the same time a given uniform twist. It is required to find the force and couple which must be applied at one extremity, the other being fixed, that the rod may retain the
oiven strains. t/
Let APQ be an arc of the helix, A the fixed extremity, Q the terminal at which the forces are applied. Let AMB be a circular section of the cylinder on which the helix lies, OZ the axis of the cylinder.
The mutual action of the portion AP of the helix and the portion PQ consists of a force and a couple. From the uniformity of the figure it is clear that the force and couple must be the same in magnitude wherever the point P is taken on the helix, and that their direction and axis respectively must make the same angles with the principal axes of the curve at P.
The stress force at P may be resolved into two
I
t \v
'if